Oedema formation in experimental photo-irradiation therapy of brain tumours using 5-ALA.
Five-aminolevulinic acid (5-ALA) induces the specific accumulation of photosensitising porphyrins in malignant gliomas and has been explored for photo-irradiation therapy of these tumours. However, information is unavailable on whether and to what extent this treatment modality may induce the formation of brain oedema, and how potential oedema might be treated. Rats were implanted with C6 gliomas. Eight days later magnetic resonance images (MRI) were obtained. On day 9 rats received 100 mg 5-ALA/kg b.w. and were craniotomized for photo-irradiation of tumours 6 hours later (100 J/cm2, 635 nm argon-dye laser). Part of the animals was treated with daily dexamethasone injections (0.3 mg/kg), beginning 6 hours before phototherapy. 72 hours later, brains were removed and dissected according to tumour dimensions on pre-therapy MRI into "tumour", "brain around tumour" (BAT), residual cortex and basal ganglia, for measurements of water contents. Measurements were also performed in untreated animals with tumours, with or without steroid treatment and in control animals. An additional group of animals lacking tumours, with or without steroid treatment, underwent 5-ALA-phototherapy to determine effects on normal brain. C6 gliomas induced brain oedema, which responded to steroid treatment. 5-ALA-phototherapy resulted in additional oedema, which responded partly to steroids. 5-ALA-phototherapy of normal brain increased water content moderately in irradiated cortex. This oedema was also partly counteracted by steroids. Photo-irradiation therapy with 5-ALA induces oedema which is partly counteracted by steroid therapy. The possibility of steroid resistant oedema formation should be considered when planning human trials with this treatment modality.